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Humans are often characterized as the cooperative species (Bowles and Gintis, 2011) , and an important literature has shown how people's moral motivation constitutes a foundation for cooperation in human societies (Fehr and Gächter, 2000; Fehr and Fischbacher, 2004; Henrich, 2004; Falk and Fischbacker, 2006) . But does this relationship also go the other way: is cooperation a source of moral obligation? The answer to this question may be of great importance for how we understand and sustain cooperation among humans, both within and across societies. In particular, it has implications for whether we believe that people who stand in a special relationship, e.g., family members, colleagues, or fellow citizens, have special moral obligations toward one another.
The normative status of special moral obligations is at the heart of distributive justice and is perhaps most clearly seen in the debate raised by the large inequalities between countries and the increasing number of migrants (Singer, 2011; Gauri and Sonderholm, 2012; Risse, 2012; Hassoun, 2012) . Do people have a stronger moral obligation to help their fellow citizens than foreigners, and, if so, what is the source of this asymmetry? A prominent argument for an asymmetry in moral obligations has been put forward by the philosopher John Rawls (Rawls, 1971 (Rawls, , 2001 , who argues that a political society should be viewed as a fair system of cooperation that creates special moral obligations among its members. Inspired by this normative argument and the importance of cooperation in human societies, we conducted a large-scale experiment to study whether people consider cooperation to create special moral obligations among those who cooperate.
To identify people's moral views on this question and to remove any self-serving bias, we study the distributive behavior of impartial spectators who make a redistributive choice in a real situation (Konow, 2000) . The impartial spectator approach has a long history in moral reasoning (Sen, 2009) , and it has been shown that the moral views identified with this approach also shape peoples behavior in situations involving self-interest (Cappelen, Konow, Sørensen, and Tungodden, 2013a) . We thus believe that the spectator choices in the present study reveal moral obligations of importance for understanding human behavior and cooperation in society.
In the experiment, the spectators decide how much to redistribute between two individuals who have earned money by completing an assignment, but where one of them has been unlucky and lost his or her earnings. Our main interest is in how the amount transferred to the unlucky worker depends on whether the two individuals have been part of a system of cooperation or have worked independently. In particular, do spectators consider cooperation to create a special relationship between the two individuals, justifying more redistribution of earnings than when they have worked independently?
The experiment was implemented by combining two infrastructures for data collection. We recruited 1015 individuals to act as spectators through the data-collection agency (TNS Gallup) , where the sample is representative of the US population (18+ years old) on observable characteristics (gender, age and geography). 1 At the same time, we recruited individuals or "workers" from an online marketplace for work (Amazon Mechanical Turk) to complete a code recognition task.
The workers received a participation fee of 2 USD and were told that they could earn an extra 6 USD if they completed an assignment. However, they were also told that some of them would randomly lose their earnings and that there would be a distribution phase where a spectator could decide to transfer earnings from a randomly selected worker who had not lost the earnings to an unlucky worker, and thereby determine what the two of them would actually be paid for the assignment. We constructed sets of six workers, where each set was randomly divided into two groups of three workers, group A and group B. A set of six workers constituted a distributive situation for which a unique spectator made a redistributive decision. 2 The workers were placed into one of two conditions in terms of production: independent work or cooperation. If they worked 1 In the appendix, we provide and overview of the background characteristics for the sample in Table A1 and a copy of the instructions given to the spectators in section A.2.
2 We had six workers in each distributive situation to ensure that the randomly selected worker in each treatment was randomly selected from a pool of workers who had not lost their earnings and to avoid varying the number of workers in the distributive situation across treatments.
independently, a worker succeeded in doing the assignment and earned 6 USD if he or she completed the task. If they cooperated, a worker succeeded and earned 6 USD only if the two other workers in his or her group also completed the task. Thus, in the cooperation condition, an individual who completed his or her task earned nothing if one of the other two workers did not complete the task. This experimental design captures a key aspect of cooperation as a mutually beneficial activity (Bowles and Gintis, 2011) : the success of each individual causally depends on the contribution of other individuals. The workers in both conditions were not told of the existence of other sets of workers or conditions of production apart for their own. All workers were anonymous and could not communicate with each other, which excludes social comparison concerns for the spectators.
In the distributive situations presented to the spectators, all six workers had succeeded in completing the assignment, and, as a result each had earned 6 USD. 3 However, one of the workers, randomly drawn, had lost his or her earnings from the assignment. The task of the spectator was to decide the amount of money, if any, to transfer to the unlucky worker from one of the other five workers in the set. Thus, each spectator made a choice with real economic consequences for others, a fact that was highlighted in the instructions. The spectator's decision did not affect the payment to the four other workers in the distributive situation, who all received their earnings of 6 USD.
In a 2x2 between-subjects design, which is summarized in Table 1 , we varied two aspects of the distributive situation presented to the spectators: first, whether workers had cooperated within their group or worked independently on the assignment; second, whether the two workers for which the spectator made a redistributive decision belonged to the same group. This experimental setup allows us to cleanly identify whether cooperation is considered to constitute a source of moral obligation and, if so, the extent to which such a moral obligation is considered to be specific to those who have cooperated with each other or applies more broadly.
[ Table 1 about here]
As shown in Figure 1 , we observe considerable heterogeneity in the spectator choices of how much to transfer to the unlucky worker. 4 The most common choices were to transfer nothing (46%) and to equalize the earnings (30%), with an average transfer of 1.74 USD.
[ Figure 1 about here]
To examine whether cooperation is seen by an impartial spectator to be a source of moral obligations that justifies greater transfers to the unlucky worker, we initially focus on the two treatments where the two workers belong to the same group. Our first main finding, reported in the two upper panels of Figure 2 , is that spectators redistribute significantly more to the unlucky worker when they have cooperated than when they have worked independently. The upper left panel shows that the amount transferred is about 29% higher in the cooperation treatment (T2) than in the individual treatment (T1) (1.75 USD versus 1.37 USD, equivalent to 0.24 std, p < 0.01), while the upper right panel shows that cooperation reduces the share of spectators who transfer nothing to the unlucky worker by 12.2 percentage points (52.4% versus 40.2%, p < 0.01). 5 Table  A2 shows that these results hold when we control for the spectators' background characteristics, where we observe that age had a statistically significant effect on the amount transferred, with older people more likely to transfer nothing to unlucky workers (p < 0.01).
3 We recruited workers until we had 1015 sets of six workers who all succeeded in completing the assignment. Sets of workers in which someone did not complete the assignment were not presented to the spectators in the experiment. The payments to these workers were determined by a spectators recruited separately from the spectators used in the present study, and, therefore, in line with the pre-analysis plan posted on the AEA RCT Registry, their decisions are not included in the present analysis.
4 In Figure A1 , we provide histograms by treatment. 5 In the analysis, the effects are always standardized relative to the standard deviation in the treatment where individuals work independently and redistribution takes place within the group (T1).
[ Figure 2 about here] A possible explanation for why the spectators redistribute more in the cooperation treatment could be that they generally believe there is a special moral obligation to redistribute to an unlucky worker that has contributed to a successful cooperation, independent of whom the unlucky worker has cooperated with. This could be due to spectators interpreting the fact that the unlucky worker has cooperated as a signal of this worker being of a deserving type, or merely that he or she is owed some reciprocity for having "gifted" cooperation (Malmendier and Schmidt, 2017) . The experimental design allows us to examine this mechanism by comparing the spectator choices in the two treatments where the two workers belong to different groups. In this comparison, as shown in the lower panels of Figure 2 , we find no evidence of the moral obligation between the two workers being greater in the treatment where they worked independently than in the treatment where each of them cooperated with other workers. The lower left panel shows that the amount transferred is almost the same in the cooperation treatment (T3) and the independent treatment (T4) when transfers are between groups (1.69 USD versus 1.67 USD, equivalent to −0.01 std, p = 0.919). The lower right panel shows that the share of spectators who transfer nothing to the unlucky worker is not lower when workers cooperated (0.49 versus 0.47, p = 0.688). Tables A2 and A3 show that these results hold when we control for the spectators' background characteristics, while Table A4 shows that difference in the effect of cooperation when the two workers are in the same group (T1 versus T2) and when they are in different groups (T3 versus T4) is large and statistically significant. Thus, the results reported in Figure 2 provide strong evidence for cooperation creating specific moral obligations only among those who have cooperated.
[ Figure 3 about here]
To study whether the identified moral obligations can shed light on political disagreements about redistribution, we analyse whether there is an association between spectator choices and self-reported political preferences. In Figure 3 , we present the effects of cooperation separately for Republicans and Democrats, where we observe striking differences. 6 First, for Democrats, cooperation has a large, positive effect on transfers when the two workers have cooperated with each other (0.481 std, p < 0.001), while it has no significant effect on transfers for Republican spectators (0.086 std, p = 0.533). The political difference in the effect of cooperation is large and statistically significant (0.49 std, p < 0.01), and it appears to capture a fundamental reason why Democrats and Republicans disagree about redistribution. To illustrate, in the treatment where the workers have worked independently and redistribution is within group, there is no statistically significant difference in how much Republicans and Democrats transfer to the unlucky worker (Republicans transfer 1.55 USD and Democrats transfer 1, 33 USD; p = 0.393). In contrast, Democrats redistribute significantly more than Republicans when the two workers have cooperated (Republicans transfer 1.35 USD and Democrats transfer 2, 16 USD; p < 0.01). Second, when redistribution is between groups, there are no political differences in the effect of cooperation -it is not statistically significant for either side of the political spectrum (Democrats: 0.086 std, p = 0.533; Republicans: −0.24 std, p = 0.208). Overall, our findings suggest that a reason why Democrats are more favorable towards redistribution than Republicans is that they view society as a system of cooperation that generates moral obligations among its citizens.
6 See the corresponding regression analysis in Table A5 and ??. 26.5% of the participants identify as neither Democrats nor Republicans. For this group, we observe a positive effect of cooperation when the redistribution is within group (0.24 std, p = 0.177), but no effect of cooperation when the redistribution is between groups (0.081 std, p = 0.685).
Our study relates to the influential work by social psychologists and behavioral economists who have documented strong in-group effects on the allocation of resources (Sherif, 1967; Rabbie and Horwitz, 1969; Tajfel, 1970; Tajfel, Billig, Bundy, and Flament, 1971; Tajfel, 1979; Wetherell, 1982; Chen and Li, 2009 ). Specifically, our findings suggest that in situations involving cooperation within groups, an in-group effect may partly reflect that people believe they have special moral obligations towards other group members since they have cooperated. In this respect, it is important to note that while the literature on in-group effects has largely focused on decisions made by participants with a stake in the distributive situation, we provide the first study of how spectators understand moral obligations among group members. Interestingly, we do not find any evidence of spectators expressing an in-group effect in the sense that they consider membership in a group in itself to create special moral obligations. In fact, as shown in Table A4 in the appendix, when the groups are minimal because individuals have worked independently, we observe that the spectators aim to equalize outcomes between groups by transferring more to the unlucky worker when the two workers are in different groups (T3) than when they are in the same group (T1) (0.183 std, p = 0.052).
Our findings also contribute to the large experimental literature on the nature of social preferences (Andreoni and Miller, 2002; Andreoni, Aydın, Barton, Bernheim, and Naecker, 2016; Bellemare, Kröger, and van Soest, 2008; Cappelen, Drange Hole, Sørensen, and Tungodden, 2007; Cappelen, Sørensen, and Tungodden, 2010; Cappelen et al., 2013a; Charness and Rabin, 2002; Engelmann and Strobel, 2006; Fehr, Naef, and Schmidt, 2006; Fehr, Bernhard, and Rockenbach, 2008; Fehr, Glätzle-Rützler, and Sutter, 2013; Konow, 1996 Konow, , 2000 Smeets, Bauer, and Gneezy, 2015; Starmans, Sheskin, and Bloom, 2017) . Previous experimental studies regarding what people believe to be a just distribution of earnings have focused on individuals working independently (Konow, 2000; Cappelen et al., 2007; Almås, Cappelen, Sørensen, and Tungodden, 2010; Cappelen et al., 2013a; Cappelen, Moene, Sørensen, and Tungodden, 2013b ). Here we have documented how cooperation shapes peoples' view on what is a fair distribution of earnings. This finding highlights a new relationship between cooperation and social preferences. Important work has shown that social preferences, especially the willingness to reciprocate beneficial or harmful acts, constitute a foundation for cooperation in human societies (Bowles and Gintis, 2011; Fehr and Gächter, 2000; Fehr and Fischbacher, 2004; Henrich, 2004; Falk and Fischbacker, 2006) . Complementary to these studies, we show that the relationship also goes the other way: cooperation shapes people's social preferences by establishing special moral obligations among those who cooperate. Taken together, this suggests that the interaction between cooperation and social preferences may constitute a virtuous circle that can sustain cooperation among members in a society.
The results shed light on the foundations of redistributive preferences by showing how beliefs about society as a system of cooperation may be seen as justifying special moral obligations among its citizens. In this respect, our study points to a fundamental difference between humans and animals that can contribute to explain why humans often are considered to be the cooperative species (Melis, Schneider, and Tomasello, 2011) : humans have developed a capacity for moral reasoning that enables them to reflect upon the nature of moral obligations. The results may also contribute to explain why human history has been characterized by an expanding moral circle (Singer, 2011), since a defining feature of flourishing societies has been the ability to facilitate cooperation across new groups that, consequently, may have been given rise to an extended set of moral obligations.
At the same time, the findings may contribute to a better understanding of the often observed asymmetry in the willingness to help fellow citizens and foreigners: this asymmetry may arise from people believing that special moral obligations exist within, but not across nations because co-nationals cooperate to a much greater extent than people from different nations. Such a view is consistent with the normative position defended most prominently by John Rawls, who argued that a political society should be viewed as a fair system of cooperation. According to Rawls, the obligations of distributive justice are different in a domestic society, consisting of free and equal persons who have cooperated for mutual benefit, than in the global society (Rawls, 1971 (Rawls, , 2001 ). However, the results also suggest that one route for advocates of global justice may be to make salient the cooperation that already exists across societies (in the form of linked markets in goods, services, capital, and labor), which likely would lead people to view that they have stronger moral obligations towards individuals from other societies. Finally, our results may contribute to a better understanding of the functioning of various other organizational structures, including the family and the work place, where a critical factor may be whether the members of the organization perceive it as a system of cooperation. Note: The table provides an overview of the four treatments in the experiment, which differ in terms of production and redistribution. Worker Production: "Individual" implies that a worker's earnings was only determined by whether he or she completed the assignment; "Cooperation within group" implies that a worker's earnings also depended on whether the two other workers in the group completed the assignment. Spectator Redistribution: "Within group" implies that the spectator decision was about redistributing earnings between two workers from the same group; "Between group" implies that the spectator decision was about redistributing earnings between two workers from different groups. (1) and (2) is the standardized amount transferred to the unlucky worker. The dependent variable in columns (3) and (4) is an indicator for the spectator transferring nothing to the unlucky worker. "Cooperation" is an indicator for the spectator being assigned to a treatment where the workers cooperate within group. "Republican" is an indicator for the spectator self-reporting voting Republican. "High age" is an indicator for the spectator being above median age in the sample. "Female" is an indicator variable for the spectator being female. "High income" is an indicator for the spectator having an income above the median income in the sample. Standard errors in parentheses, where * p < 0.10, ** p < 0.05, *** p < 0.01. (1) and (2) is the standardized amount transferred to the unlucky worker. The dependent variable in columns (3) and (4) is an indicator for the spectator transferring nothing to the unlucky worker. "Cooperation" is an indicator for the spectator being assigned to a treatment where the workers cooperate within group. "Republican" is an indicator for the spectator self-reporting voting Republican. "High age" is an indicator for the spectator being above median age in the sample. "Female" is an indicator variable for the spectator being female. "High income" is an indicator for the spectator having an income above the median income in the sample. Standard errors in parentheses, where * p < 0.10, ** p < 0.05, *** p < 0.01. (1) and (2) is the standardized amount transferred to the unlucky worker. The dependent variable in columns (3) and (4) is an indicator for the spectator transferring nothing to the unlucky worker. "Cooperation" is an indicator for the spectator being assigned to a treatment where the workers cooperate within group and "Between" is a dummy for the two workers belonging to different groups. "Republican" is an indicator for the spectator self-reporting voting Republican. "High age" is an indicator for the spectator being above median age in the sample. "Female" is an indicator variable for the spectator being female. "High income" is an indicator for the spectator having an income above the median income in the sample. Standard errors in parentheses, where * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses * p < 0.10, * * p < 0.05, * * * p < 0.01
Note: The table reports OLS regressions on transfers when the two workers belong to the same group. The dependent variable is the standardized amount transferred to the unlucky worker. "Cooperation" is an indicator for the spectator being assigned to a treatment where the workers cooperate within group. "Republican" is an indicator for the spectator self-reporting voting Republican. "High age" is an indicator for the spectator being above median age in the sample. "Female" is an indicator variable for the spectator being female. "High income" is an indicator for the spectator having an income above the median income in the sample. Standard errors in parentheses, where * p < 0.10, ** p < 0.05, *** p < 0.01. Standard errors in parentheses * p < 0.10, * * p < 0.05, * * * p < 0.01
Note: The table reports OLS regressions on transfers when the two workers belong to different groups. The dependent variable is the standardized amount transferred to the unlucky worker. "Cooperation" is an indicator for the spectator being assigned to a treatment where the workers cooperate within group. "Republican" is an indicator for the spectator self-reporting voting Republican. "High age" is an indicator for the spectator being above median age in the sample. "Female" is an indicator variable for the spectator being female. "High income" is an indicator for the spectator having an income above the median income in the sample. Standard errors in parentheses, where * p < 0.10, ** p < 0.05, *** p < 0.01.
A.2 Spectator instructions
TREATMENT 1
BACKGROUND SCREEN
We now ask you to make a choice that will have consequences for a real life situation. A few days ago, six individuals were independently recruited via an international online market place to conduct some work on their computers.
They were told that they could earn money if they succeeded in completing an assignment. For the assignment, the individuals were randomly matched in two groups, group A and group B, each consisting of three individuals.
Each group worked independently on the assignment in the following way:
• Each individual in the group was asked to complete a code recognition task, the same task for all individuals. If the individual completed the task, he or she succeeded in doing the assignment and earned $6.
• If one individual did not complete the task, that individual failed in doing the assignment and no one in the group earned anything.
• The individuals were anonymous and they could not communicate with each other.
The individuals were informed that after completion the assignment, one of the six individuals, chosen at random, would lose any earnings from the assignment. They were also told that another person (not one of the workers) would be informed about this and be given the opportunity to transfer money from one of the individuals who had not lost their earnings, chosen at random, to the individual who had lost his or her earnings. The individuals were not given any further information.
You are this other person and we will now tell you how these six individuals performed.
DECISION SCREEN
All three individuals in Group A succeeded in completing the assignment. As a result, each of the individuals in group A earned $6.
All three individuals in Group B succeeded in completing the assignment. As a result, each of the individuals in group B earned $6.
After the work was done, one individual in group A lost all his or her earnings. We now want you to choose whether to transfer money, from an individual in group A to the unlucky individual in group A.
The two individuals affected by your decision will receive the payment you decide within a few days. The four other individuals will be paid $6 for the assignment regardless of what you decide. None of the six individuals will receive any additional information.
Please state which of the following alternatives you choose:
I do not transfer:
• The unlucky individual in group A is paid $0 and the selected individual in group A is paid $6.
I do transfer:
• The unlucky individual in group A is paid $1 and the selected individual in group A is paid $5.
• The unlucky individual in group A is paid $2 and the selected individual in group A is paid $4.
• The unlucky individual in group A is paid $3 and the selected individual in group A is paid $3.
• The unlucky individual in group A is paid $4 and the selected individual in group A is paid $2.
• The unlucky individual in group A is paid $5 and the selected individual in group A is paid $1.
• The unlucky individual in group A is paid $6 and the selected individual in group A is paid $0.
Each group collaborated on the assignment in the following way:
• Each individual in the group was asked to complete a code recognition task, the same task for all individuals. If all three individuals in the group completed the task, the group succeeded in doing the assignment and each earned $6.
• If one individual in the group did not complete the task, the group failed in doing the assignment and no one in the group earned anything.
• The individuals in the group knew how their earnings depended on the others in the group, but they were anonymous and could not communicate with each other.
DECISION SCREEN
Group A succeeded in completing the assignment. As a result of the successful collaboration, each of the individuals in group A earned $6.
Group B succeeded in completing the assignment. As a result of the successful collaboration, each of the individuals in group B earned $6.
• The unlucky individual in group A is paid $0 and the selected individual in group B is paid $6.
I do transfer:
DECISION SCREEN
After the work was done, one individual in group A lost all his or her earnings. We now want you to choose whether to transfer money, from an individual in group B to the unlucky individual in group A.
I do transfer:
• The unlucky individual in group A is paid $1 and the selected individual in group B is paid $5.
• The unlucky individual in group A is paid $2 and the selected individual in group B is paid $4.
• The unlucky individual in group A is paid $3 and the selected individual in group B is paid $3.
• The unlucky individual in group A is paid $4 and the selected individual in group B is paid $2.
• The unlucky individual in group A is paid $5 and the selected individual in group B is paid $1.
• The unlucky individual in group A is paid $6 and the selected individual in group B is paid $0.
